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ABSTRACT 

PURPOSE: To form a high-resistive impurity region (HRD or lightly doped 
region) in a source/drain region in a self-aligned manner. 

CONSTITUTION: A mask 106 is left on the upside of a gate electrode 105, and 
a first porous anodized film 107 is made to grow on the side face of the 
gate electrode 105 by a comparatively low voltage. A gate insulating film 
104' is etched using this anodized film 107 as a mast A second 
barrier-type anodized film 108 is formed on the side face and upside of the 
gate electrode 106 by a comparatively high voltage, if necessary. The first 
anodized film 107 is selectively etched. When an impurity doping process is 
carried out, a region under the gate electrode is not doped with 
impurities, and regions near the gate electrode 105 are turned into 
high-resistive regions 111 and 112 of low impurity concentration. Regions 
apart from the gate electrode 105 grow into low-resistive regions 110 and 
113 of high impurity concentration. 
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Abstract (Basic) : EP 645802 A 

Forming a semiconductor device comprises (a) forming a gate 
electrode of anodisabie material on a gate insulating film; (b) forming 
a first anodic oxide film by applying an electric current in a first 
electrolyte; (c) forming asecond anodic oxide film between the gate 
electrode and the first oxide by a second current application in a 
second electrolyte. The first oxide is more porous than the second. 

(II) Also claimed is the method as (I) formed on a semiconductor 
film sandwiched between two insulating films with impurity implanted 
into the semiconductor through a thinned portion of the first oxide 
using the gate electrode as a mask (III) thus area may also be coated 
with metal and converted to silicide. In another method, masks are also 
deposited. Also claimed is a TFT manufactured using the method. 
USE - Insulated gate FETs on glass. 

ADVANTAGE - High resistivity regions can be defined more accurately 
and lower temperature processing does not affect the glass substrate. 
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HJett J T©X/1-7*i££<£fflL.£. L*»U £0Bj81£ 
*»*SKtt, TEOS^7X7CVDST^-« 

[0 0 3 1] ^7X7CVDS^LPCVDS 
l:ioT*Siaii$3 0 0-5000 A, $?£L< 
|J5 0 0~1 0 0 0A«SL, cm*. 5 5 0~600 

■co5®7c#ei^ic2 4WiiT, *s«k-&u»fc. 

COXStt. If— S8l*t-J;oTi5^^:oTfc«J:Vi„ 
tit. £©J:3fcLTttft<fc3-&fcS*lliS/t*--=. 
>fl/T*R«Wl0 3S»l8lfc. S6C. 
X/b*«i:J:3tJP3 7 0 0-1 5 0 0 A©&{t&SI 
Ml 0 4S»flEl/fc. 
[0 0 3 2] ^-©&, m% 10 0 OA— 3 nm<D7)V5. 
(lwt^OSi, fcb<fct0. 1-0. 3wt 

%©sc ixijywk.) Gists) m^m.^-^mm 

M'S^h («^tf, 3K3tt«;<fclll. OFPR80 0/3 
Ocp) £*t!>n — hffi(C«fcoT^Lfc. y*VV 
S?7, hO»ritWIC. HMMMkttfcJ::3TJ*3 10 0-1 
0 0 0 AO^t7JL'5r:CAM^atw^bT43< 

5?* b;J> £©«§&© 'J — ^*»iC4"*Cl4:K±0, f£© 
HWHMI:l8S:*v»T. #?LKHMMMktt*«!B©*fc: 

i— ^{CX-y^>^L, y-f hWl 0 5T7.i7Ml 0 
6ibfc. (Ell (A) ) 

[0 0 3 3] a&KiinfcTOttlHMlttSaCTRMS 

BMfcU if $ 3000 — 6000 A, tfijxfci, JP£ 5 0 



0 0 AcDMSttfcft 1 0 7 *»BlUfc. RiMglfkte, 3 

-2 o%<D?3L>wthL<iz~>3 i yn* mm. 

tt. 8H»«flDBHS*»»*fflV»T*il3&:V», 10-3 0 

TtlpH = 0. 9-1. 0©->3.£B*»* (3 0"C) 4 1 
T«JE£l0V<fcU 20~40», ISSStftL-fc. ft 

1 (B) ) 

[0 0 3 4] -€-©!£, K7-fiyf>ySl:J:9Ttfc 

«S7j&x y > ff ©KJfctt-f t>l7?>^ ; E-l 4 T 
fcJ:V>. fcfc'U &*£fcffcgJ|S©*Rit 
<-r*££KJ:oT. gttH*S<Xy?->yL&^«fc 

r. suta^ii o 4cwxyf >^sns. 
&nMWsfcmtm 107 ©T©@?{ta*M 104* ax 

yf^^SnfCSoft. (01 (C) ) 
[0 0 3 5] *tc, fltfll«jW1'C*t»T. h« 

K, «ia^infcpH=e. 9-7. i©x^l->^ 

W«OSSJ:»)fiV^3&»Affa:»{k«*«»6n«:. -© 

{kife 1 0 8*«»ric*n*:. mm&it® 1 0 8 ®j»ai4Hi 

MffifcJttfJ U HUP«ffi3i« 1 5 0 VT 2 0 0 0 A©f§ 

SRfbfcjWBrtsnfc. iffiSftftio8©»stti4 

y^O**SCJ:9TftSUfc#, 3 0 0 0A»±Off 
£©I^S&{k$l 2 5 0 V«±©iWtffia*&R 

TfabO, T F TO«ttCi»fS&Sr 3 0 0 0 A 
KT©JiSi"r*:i4:*«»*U^. #HiS#ITte8 0~ 
1 5 0V£T±#S-B\ ^gtt^iWtll 0 8© 
ff$K«fcoTttEE£jiftLfc. (HI- (D) ) 

[0 0 3 6] *©«. Iflk. 5g&©2g&£fflV>T 

mWMit^Ol 0 7£X-y3 L >yLfc Z.<D^yf->if"C 
HMttfttt 10 7 ©*38fXy^>yan, X.y^>if 
V"-M*»6 0 0A/#T&o£o *©T©y-r M6» 
Ml 0 4' tt-£©S*»#Lfc. ^LT, -f*>H— fcT 
>^jSlC±oT, TFTOfittI 1 0 3 JC, Ml 
gp (-t^t)^y-f hWSt^JlHwRia&ffcJK) 

AU Att»7M«b1Rtt (v-X/FK^Wt) 1 1 
0, 113. S&£CTiK4l9l!Htt 1 11,11 2*»*l 
fc. F-K>mtl/Ttt7*^7-f> (PH 3 ) * 

m«^^fiKT^>lC«i?^7> (B2 H6 ) *h*-t!>^ 
JlfXtUinntfJ:^. K-Xltt5xiO'*~5X 
1 Ol5 cm -2 % jnj*x:M/*— ttl 0-3 0 k e VtL 
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#M¥07-169974 



fc. -?-©^, Kr FI*J/T-I/- tf- (SS2 4 8n 
m, /1;V7.*I2 0 n s e c) £88!N'l>T, SttJl 
A £ nfcWHK ^ > ©fSttfl: * *3 C 73: o &. 
[0 0 3 7] SIMS (z:*-f*>K*»Wffi) ©*£* 
(Ccfc-S £, M« 110, 113 ®^fM^ljSS« 1X10 
20~ 2 X 1 0 21 c m-3, ffl$. Ill, 112TH1X1 
Ol7-2X10 1 8cm- 3 Tfet3fc. H-X»^Ttt, 
lftr#«5 X 1 0l4~5 X 1 0l5cm-2. ^tt2 X 1 0 
13~5X 1 Ol 4 cm-2-C*t>fc. ZLCit^tey-r 
Ml 0 4' <DmM\Z&^>TbJZ?>2tl?Z<?)-e&-oT. — 

^WfaW&OhO&V 0. 5~3fir:*:€<£3. (El 

(E) ) 

[0 0 3 8] S^JC. ^HKUMMeMtl 1 1 4 tUT. 
CVDttfcJ:oT.Wfc&*ll*JPS3 0 0 0A»UI 
;£„ T F Tffly-X/ H K >C3 ? h*-Mi 
fiXU TJl/S^AlEi* • ISl 1 5, 116«)SL 
fca £5 £2 0 0~4 0 0'CT?*SR7'— — )V*&Z\l3.-o 
fc. EUiKi-aT, TFT#£j*S*lfc. (HI 

(F) ) 

[0 0 3 9] B 1 iC^L£:#i££fflV>T, 1 tt©*«± 
tC«IS:OTFT*^J5!tb^S0 5 (A) IC^f. d© 
«TUTFTttTFTl-303OSMl/fc. TFT 

lfiitf2ttH5'f^-TFTtLTIH5n5t)© 
T, 0 l (DmWMiktio 10 8 fcffia-rsifcfl:* 5 0 1, 

5 0 2©JP££2 00~1000A, ^JA«5 0 OA© 

»v>t>otu. y-r Mtstwast** (hr 

D) #*-/'5-?7^tit4J:i5i:l/fc. Ittt, TF 
Tl©h'H>iTFT2 ©V— ^t^S^JcSE^L, 
Sfc. TFTlfl)y-X*m. TFT2fflh*K> 
««KfcS8ttl/T. CMOS-f Wt— *£&S«fc3fcfll 
JfdtbfcfcHfeSR"*-. HfflHBfcUTtt. dCO(fi.lCfc$^^* 

i5ft:CMOSiO[lllSifn«J:V^ 

[0 0 4 0] — TFT3l4ISTFTtl/TfflV^ 
ttSfcWT&O. M«tt<t:<M5 0 3£2 0 0 0 AtB< 
IT, *7t? h«« (04 (B) fcfcfjfc) il, U- 
^«SSS:WI$iJbfe. TFT3©V-X/KK>tS© 
— ifrttl TO©ffl^tt@5 0 lfcaBttSnT^S. d© 
«k 5 fc»TO{&*©W3 ^n-encDTF 

T*W-tt«fcV». TFT li5J:^TFT3«N^V 

*;HTFT, TFT2ttPft*JHTFTT$5. 

[0041] 2 ] a 2 tc^nm^j e«r . * 
r, &*&Ei&rr«£fi[ <m.«=i-=>y7 o 5 

9) 2 0 l±fcS£S£0!ll© (A) ~ (C) ©If§£fflV> 

ISfttta***'*) 2 0 3, y-f h#6^:JS2 0 4, 

2 0 0 0 A~ 1 Mm) (Ccksy-f hfl: 
g2 0 5 ty«f h*S©«iBK*?LK©l!MIBMtft (J* 



§3 0 0 0A~ltfm. Witf5 0 00A) 2 0 6£® 
fifcLfc. (0 2 (A) ) 

-€"LT, *M^l£ra*fc/X'J-*Sl©J*3l 0 0 0~2 
5 0 0 A©HHHftfl:4l!l 2 0 7 *»J« U&. (0 2 

(B) ) 

[0 0 4 2] SSfc:i0AU^ffl»BWMt*2 0 7 £v 

x^tbr, gnjzm®m<tm2 o 6 si7?>^ 

tfc. *©«, y-f htSfll (2 0 5, 2 0 7) 

8 , 2 11, ff ffi&CTffiillMR* 2 0 9, 2 1 0 

fc„ F-X*tt 1~5X10 14 C m-2, *Dit«JEti 3 0 
~9 0kVitfc. MtLTtt«iS;ffil>fc. (0 2 

(C) ) 

[0043] ssk, ±m\z&mu&m. mx\i. 

5?#A»©*K, i$50~50 0A®f^> 

12 1 2£*AW^ffifc«fcoT£ffifcJBJ5fcbfc. £©^ 
*. (iiT*ttf^/I) 2 1 2ttft&8FFttttl 

f%2 0 8. 2 1 1 fcS*LT»J*Sttfc. (0 2 

(D) ) 

[0 0 4 4] -S-LT, K r FI^x7-l/ — if— (i&ft 
2 4 8 nm, ^§2 0 n s e c) ftJMtLT, H— 

CTteatt^» ©««2 13,21 4*#dtUfc. 

tf — ©X^-JM 1 — SSte 200~400mJ/cm 
2 , j?SL<«2 50~300mJ/cm2 ^ijg^Tfe 
•alt. U— lf-BU#^K«a&RS 2 0 0~5 0 0 

"CicM&LTiK i, ^^>^©*J«ISrW$l|-r-5)dttt 

[0 0 4 5] ftiJ, *3teSfi«T?tt±E©a<. X+>--7 

<fc o T^?IT S C t tC «t o TSiJfflIT S «fc 3 ^^Bfe**^ 

[0 0 4 6] /WXU--if— KHLTtt. N d : Y AG 
»f- (QX'fyf/^WSIA^StU) ©rt^ 

#^3ti'— tf-^-€-©«2*««©c:t*ira3'e. Kr 

F, XeCl, A r F^©X^->V— Sr^ffl-r^#a^ 
ftftU— »f— tWSJHT ^«JK©±®7S^ U— tf 
3 «^ \z liZK tits, «fc 5 J* 

— *r-3H£J4, »R«)6»6Ha»bTt>J:V>. c:©»^{3« 

[0 0 4 7] Sfc, 7--;Mt ^r«3t»t>L<ttiS* 
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njeoHrtt £«fc £ 5 > ^ 7=-^ K <£ S "fe <Z>T t> <k V». 
7>7T--)lZfr5m&\Z\t. *flMflH«iB*«6 0 0 
~1 0 0 or:8ftlCft£J:3fc:. 6 0 0 < C<£>«£tefC# 
IBK 1 0 0 0ro«-&«^Cl 0»IB©9>7lH« , *fT5 
i3CTS. ifi#*M* (M*.t2l. 2 um«D#*Mll) fcJ: 

[0048] com, mkitfcmiiTy^-TtfctZ 
5:2: 2 Tg^Lfcl^f >yiTT i I0l7f> 

(«iAtf, y-r bmmm2 o 4^i®sK{tm2 o 7±tc 

at, i©i-y?>ytiiT§5. — &S&fl:$iT 

»S^t^>2 13,21 4«X<y?>^$n75:ViC0 
T. atffStt*Jl-i38«T#«. (0 2 (E) ) 

[0 0 4 9] ft&fC, 02 (F) KlS-r«t5lC. £ffifc 
)lW*e^2 1 7 iUT. CVDSCioTiftSSW 
£J¥£ 2 0 0 0 A~ 1/im, #J*.tt, 3 0 0 0 Aj&J* 
U T F TOV-x/ H K >i:n h*-;^f 
jtftU TJI/5^^AEi^ • «S2 1 8, 219S200 
0A~Um, 0d*.«5 0 0 0Aa>JP£l£J&Jdil<fc. # 

8, 2 19taft*««2 13. 2 1 4©MK7t'Jir* 

ftlWtO'x- hfitttt 10-50 Q/Dtftofc. — 
KHKt3p«*««2 0 9, 2 1 0-T«10~10 0 

[0 0 5 0] *HM^1T«. ffijSia^FM#)«^2 1 1 £ 

jtmrnztaw* t $ * * z. js«t* fc. mz ? 

-f M&UJ12 0 4<Z)Sgg|5 2 1 5«hBfiirt^M*M«2 1 

0 &4BK&R:tt4Mftft 2 1 1 ©**2 1 6 €rlRBS-ife-fr 
L«6, [i!^tCClcDwgl5 2 1 5 i^SS{ktlffi* 2 14® 
«iffltttH6-Hft*b»fcJlt*, 04 (A) ~ (D) \Z 

;Lttfc£«fc V> d i «BJ 5 5 ? . 
[0 0 5 1] 0 2l;iLfc?S?I^T, ltt©««Lk 
lC«jBc©TFT*»J«Ufc«*BI5 (B) tC^ST. CO 
tflTttTFTttTFTl~303OSf^Ufc. TFT 

1 *5«fctf 2 \t K 7< A-T F T £. LT C MO S it bfcHt 
j& CCTte-f >n-^i^tLTI^fcfe©T. 0 2 
©B&S&ft^ 2 0 7 ICtHS-rfclMfctt 5 0 5, 5 0 6O 
fSS2 00~1 0 0 0A, #|;US5 0 0 A<Djg^b<D 



TFT3liaiTFTtLTfU5n5feOTi&l9, R& 
«Wkft50 3«2 0 0 0AiJ»<LT, htt 
BiU 'J-**8ESJWBIL&. TFT3CV-VH 
Wf I TOOiffl^«@5 0 2icSiK$n 

n-tnoTFToy-f h*s©mjE^a3ifcfeit»-c#s 

«k5K»*bT*WI4«kV». ft*, TFTl^ilfTF 
T3«Nft^HTFT, TFT2IJPft*;HT 
FTT?*5. 

[0052] **jfi«Ttt-r*>H— t;>^o!)xaoa 
ft &*— s J7y7> ftik©±T?awita**-e**. * 

[0 0 5 3] 3 ] 03 {r**Sfi«*wT. S 

-f, S« (a-->^7 0 5 9) 3 0 l±iC*SS0iJ 1(0 

(A) ~ (C) ©ISSflUT, TSM13 0 2. A 

tt»Att¥##ffi*. ^jAtfai¥#M«3 0 3. y 

-Y hS&&M3 0 4, TJ^r'jAl (fS200 0A~ 
1 um) lCJ:*y-f hm@3 0 5 ty< h«@®#J®{C 
#JLK<CR&ffiSKb8j (J¥£ 6 0 0 0 A) 306 
fc. (0 3 (A) ) 

■5-LT, ftafflli £H*fcytUirffl©J*S l 0 0 0-2 

5 0 0AffliItfkft3 0 7^MLfc. (0 3 

(B) ) 

[0 0 5 4] gHUCMSttfctt 3 0 6 

uftfc. ^ffi(cigi7i^«. «^.tf. 5 o 

~5 00Afflf^>!3 0 8 £7./W ^ffitC iotiffi 
IC»rttbfe. (0 3 (C) ) 

■€-UT. K r Fl*y7-l/-+f- (I62 4 8nm, 
/1JI/X+S2 0 n s e c) £3gStLT, ^^>iS14H© 
S^SrSJiS^-ti-, mit^^>^3 0 9,3 1 0 SrJEMfc 
L^c l/-1f-CDI*M-SSB2 0 0~4 0 OraJ 
/cm2 , Jff^L<tt250~300mJ/cm 2 ^® 
^T*-s>Ac„ tf-»»«»CJ4a**2 0 0~ 

5 0 0"CtCiiafiLT*3< i, ^Kcotujffll^ffliS'Jt"* 

[0 0 5 5] iaSE{H7K^iT> ; t-T<i:7Kt$r 
5:2: 2 LfcXy^^TT ilOl^fV 

y-f h$giS:M3 0 4^>lMIIK^Ui3 0 7±IC 
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0"9> 3 1 0\ZX.y?->t/-2ftfcWV. iSStSu 
(0 3 (D) ) 

[0056] f-i v^MMteztsv-i vmwm, 
*atxtui:ttv», fi^7Mi4tofi«( (^<t^^>m 

)$.) 3 11, 3 14, ffi££iraH4J!jMtt3 12, 3 13 
fcJWKLfc. F-7T«ttl~5 x 1 0 14 cm"2, Aij&t 
JEtt3 0-9 0 kVibfco ^«itLTIl«Sffl^ 
fc. (0 3 (E) ) 
[0 0 5 7] -g-LT, SrXK r Fl^vV-U-if- 
(KS2 4 8 nm, /Vl>7>i&2 0 n s e c) £813* L 

:/7^-Jl'lc:<J:3 ! bcDT ! &«fcv>. g&lc, y-f hSffiBB 
(3 0 5, 3 0 7) S?X?tLty-f HJ6Si3 0 4 

1304' *«WSLJfc. 

[0 0 5 8] fLT, 03 (F) fCS"^ 5 (C, Affile 
JMU&Mfe3 1 5<hbT, CVDffitC=fcoT&{tH£^igl 
$i$6 00 nmMU TFT©V/-VKW>C 
h*— ;U^JSEL, TJPS-^AgH^ • SM3 
16, 3 17SMlfc. BUbODIgtcfcoT, TFT 

[0 0 5 9] 

[5£BJ©#l*] *5MBK«koT. aatWJCliacF— K 
■>^«tr/llHlC0U— !f— 7— — ;K RTA#©S14{t 

zcaicfco-c. KaK3fW*«* (hrd) 

ui^T€fc. coi8©JB«fl:tt«Stt*K», TF 

*©t?, ^eo, ^-ttoanfcTFT!Wi6ft4. 

[0 0 6 0] fti5, *3e?BK:»v»Ttt«k0»tttift±S 
-ti-Sfc&tCte. «t0#<<Dh*-t!>^l^— tf-T-- 
;V. RTA££C:ftoTt>£<, .M"Lt> t*-K>*® 
tf-7r-;k RTAO@»*l@lClR3t"r 
S V>. #3£BJ3£>TFTte, ^SSfr^SilalK** 



[0 0 6 1] #5£fHwi3^T, P*fcttNS!O^F 

7 2 x f 7 V h U £ * ES&OBiii T F T <h LTffl t» 
-&{Cff^-Ca&-S. 05OTFT3«)iS 
*fc»JiCW*3*TFTl, TFT2iRUJ*S£T?* 

•5. 

[HBioliMifcWiin 

[01] HBSIS«lKJ:*TFTOfP»*ffi*Sr. 
[0 2] HM^J2tC«fcSTFTOf^M*J*€:*-r. 
[0 3] SHfi«3 CJ:5TFTOff8Jtt€/Tt. 
[04] *56WlC*(t**7-fey h, 

[05] gfflWil33J:tf2fc:J:oT»SnfcTFT0 
[0 6] a*ffiK:J:*TFTe!)^«*J**3S-}-. 

ioi tm&m 

10 2 TttflMUBt (BMfcSJIS) 

i o 3 m&m mamm 

1 0 4 iSfeHBi (HWfcSSR) 

io4' y-r hf&MK 

10 5 y-f h«B (TJU^nCA) 

106 (7*M/i?7h) 

107 »«Mfl:tt <*?LKHMfc7;i'5 = tf 

A) 

10 8 »att<b<M (/t'JirfflHWtTJI'Sn* 

A) 

10 9 y-f h*feg$l<Z)*t!g|S 

110, 113 ffiJ^PFtt*«l* 

111. 112 KftSHFtGlfelHtt (HRD) 

114 nmieiuft «<t«*) 

115, 116 &JRiElft-tt& (7;W3=^A) 

1 1 7 £*Stt*tt««* 
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